Introduction
Vision is the dominant sense in humans; about 25% of the human cerebral cortex with roughly 5 billion neurons process the visual information 1) . Especially in early visual cortex, these neurons process information from a small part of the visual field known as their receptive field.
Recent advances in functional magnetic
resonance imaging (fMRI) data-analysis techniques have revealed these receptive field properties [2] [3] [4] [5] [6] . These fMRI data-analysis techniques are non-invasive and readily applied in humans, both in healthy and clinical subject groups. But these fMRI receptive field properties are not the same as single neuron receptive field
properties. Given typical neural packing densities 7, 8) and standard fMRI resolutions (Ϯ2.5 mm isotropic), about a million neurons contribute-though not necessarily to the same extent-to each fMRI recording site. Therefore, the region of visual space that stimulates the recording site is referred to as the population receptive field (pRF) 5, 9, 10) .
There are several methods to reconstruct the pRF properties. Here, we focus on approaches that fit an explicit neural model to the fMRI data 5, 6) . The advantages of neural model-based approaches are that they (a) explicitly model the underlying neural properties, (b) are flexible in both the nature of the model and are independent of the stimulus layout, and (c) can be used to explain and generate predictions for any stimulus condition 6, 11, 12) . We will focus on the pRF properties.
pRF model-based analysis
The simplest model of the pRF is a circular .
pRF size
The pRF size parameter (s ) varies systematically across the visual cortex ( Fig. 2) .
There are large differences between different visual field maps, and within each visual field map the pRF sizes increase as a function of eccentricity. These pRF size changes across visual cortex are reminiscent of a hierarchical organization of the visual field maps. The quantitative pRF size estimates are comparable to independent receptive field estimates made using single and multi-unit activity and local field potentials in non-human primates 9, [17] [18] [19] [20] [21] [22] [23] [24] , and human electrophysiological measurements 25) .
These systematic pRF size variations are evident in individual subjects. The quantitative estimates derived from separate subjects are similar but not identical. We speculate that these subject differences may be related to differences in their cortical magnification factor, and that the cortical representation of the pRF sizes (point image 26) ) may be less variable.
pRF applications
Many factors influence the pRF properties, some neural and some not (for reviews see 3, 5) ).
Non-neural factors include eye-movements, head-movements, optical defocus, and both temporal and spatial hemodynamic response Disorders may also affect the pRF properties.
Subject MM who lost vision in both eyes at age 3 provides a recent example. At age 46, the optics was restored in one eye, but his visual abilities remained limited 28) . Amongst other cortical deficits, the pRF sizes of MM are increased specifically near the central representation as compared to control subjects. We speculate that these enlarged pRF sizes reflect selective damage to neurons with small receptive fields, and relate to MM's poor visual acuity and continued visual deficits 14) .
Conclusion
Using fMRI, we can reconstruct properties of 
